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Quebec Beer-Drinkers5 Cardiomyopathy:
Etiological Considerations

YVES MORIN, M.D.* and PHILIPPE DANIEL, M.D.,f Quebec, Que.

BETWEEN August 1965 and April 1966, a

syndrome was encountered in the Quebec
City area, with definite clinical, hemodynamic
and pathological features. Similar cases were not
seen in other parts of the country in spite of a

comprehensive search by clinicians and patho¬
logists of major Canadian centres. However, we

had the opportunity to examine similar cases in
Omaha, Neb., where more than 50 patients were

studied and reported by Sullivan and his group.1
In addition, a similar series of 17 cases was re¬

cently described in Belgium by Kesteloot et al.2
Other cases undoubtedly existed elsewhere,

although they may have been reported as idio¬
pathic heart disease3 or simply not recognized.
The possibility that the Quebec epidemic was

viral in origin was considered and 30 patients
presenting with cardiomyopathy were studied in
this regard. No virus could be isolated. In the
serological examinations, the constant feature
was the presence of anti-influenza A complement
fixing antibody. However, of 59 control alco¬
holics (who did not present any evidence of
cardiomyopathy), 55 showed a positive reaction.
Of 68 random control non-alcoholic sera, 51 had
a titre equal to or below 1/38.
A similar study conducted at the Institute of

Microbiology in Montreal on a control group
gave comparable results. There is therefore no

decisive argument favouring a viral etiology for
this type of cardiomyopathy.
The relationship between alcoholism and heart

disease has been recognized for more than 100
years. For instance, Bollinger4 felt that the
heavy beer drinking occurring in Munich 80
years ago was responsible for cardiac dilatation.
However, he also believed that "apoplexy" and
"nephritis" were secondary to the "plethora" in¬
duced by beer consumption.
There is a certain similarity between the

Quebec beer-drinkers' cardiomyopathy and beri¬
beri heart disease.the manner of death in our

patients was similar to that described in
Shoshin beriberi.5 However, a high cardiac out¬
put is expected in the acute stage of this heart
disease.6 We do not think that chronic beriberi
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heart disease, hypokinetic and unresponsive to
thiamine, is a common entity;7 the presence of
abnormal erythrocyte transketolase* activity
found in these patients may simply reflect recent
nutritional deficiency secondary to heart failure.8

Evans9 has stressed the frequency of various
types of arrhythmias and of abnormal electro¬
cardiograms in alcoholics; this does not apply
to the cases under study.
Most published series of chronic idiopathic

cardiomyopathies have a high proportion of
alcoholics (about 60%),10 and it is generally
believed that excessive alcohol ingestion can

lead to myocardial degeneration and fibrosis,11
especially as alcohol has been shown to have a

deleterious effect on myocardial function.12 Con¬
cerning this diagnostic possibility, it should be
stressed that 16 of the 22 Quebec patients, seen
at follow-up during February and March, 1967,
had returned to their drinking habits, consuming
as much of the same brand of beer as before.
Their food habits were identical. Many of them
were inebriated when seen at follow-up. In spite
of this, none had symptoms or physical signs
referable to their cardiovascular system. Chest
films were all within normal limits. Hemo¬
dynamic studies of three patients in this group,
a year after the acute illness, showed normal
myocardial function but the expected impair¬
ment of myocardial reserve in the face of marked
and regular alcohol ingestion up to the day pre¬
ceding the hemodynamic studies. In July 1967,
a patient in this series (B-15) died of carcinoma
of the larynx. He had been drinking beer regu¬
larly during the past year and was free of symp¬
toms or signs referable to the cardiovascular
system. At autopsy, the heart was macroscopic-
ally normal (350 g.). On light microscopy,
there was patchy interstitial fibrosis throughout
the myocardium. There were no degenerative
changes of the type described during the acute
stage of the disease in the myocardial fibres. It
would therefore appear that the myocardial de¬
generation under study occurred as a sudden
episode, limited in time and space, in the alco¬
holic "career" of 48 patients and that alcohol
was not the sole etiological agent involved in the
genesis of this syndrome.
*Transketolase.enzyme in the phosphogluconate oxida¬
tive pathway.
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A parallel can be drawn between this episode
and the 2000 cases of "beer" poisoning which oc-

cured in Manchester in 1900.13 A Royal Com¬
mission, after an open and thorough investiga¬
tion, came to the conclusion that this syndrome
was due to the contamination of beer by
arsenic.14 Certain aspects of the Manchester beer
drinkers' disease are remarkable: (1) the "un¬
usual amount of heart failure and edema"15 as

compared to that in the average non-alcoholic
case of arsenic intoxication; (2) the "peculiar
idiosyncrasy which people seemed to have",16
in that many similarly exposed heavy beer
drinkers were symptom-free; (3) the "amount
of arsenic found in the beer and actually con¬
sumed [daily] by the patient was . . . not suffi¬
cient to explain the poisoning";17 (4) eminent
physicians, such as Sir William Gowers,18
pointed out that they prescribed 10 times this
amount of arsenic to epileptics for long periods
of time without side effects; (5) it was therefore
concluded that "the alcoholic vehicle in the form
of beer accentuated the toxic effect of arsenic".19
The similarities between the Manchester and

Quebec episodes led us to investigate the con¬
stituents of the beer itself. All surviving patients
and those who could be questioned, drank
preferably (but not exclusively) brand XXX.
The XXX brewery is in an unusual position in
Quebec City, having been established on the
site of the oldest brewery in North America
built by Jean Talon in 1668 to help combat
alcoholism amongst French settlers. Its excellent
tasting brew was (and still is) very popular in
Quebec and accounts for approximately 80% of
the local market. A beer of the same name is
manufactured in Montreal and, as far as could
be ascertained, the only difference in both
products at that time was that the Quebec XXX
Brand beer contained approximately 10 times
more cobalt sulphate. This chemical had been
added to some Canadian beers since July 1965
to improve the stability of the foam. The absence
of satisfactory foam in spite of adequate carbon
dioxide content has been a recent problem and
is due to the washing of glasses in taverns with
detergents and to insufBcient rinsing with plain
water. For this reason, in larger breweries, cobalt
sulphate has been added only to draught beer.
However, in smaller breweries, such as in
Quebec City, separate batches were not brewed
for bottle and for draught beer, and cobalt
sulphate was therefore added to all the beer
processed in the XXX brewery. Thus, the intake
of this additive was increased to much higher
levels than in Montreal.

In both Quebec City and Omaha (Fig. 1),
the syndrome appeared a month after the addi-
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tion of cobalt sulphate to beer and no new cases

developed one month after this procedure was

discontinued.20 A similar relationship between
cobalt addition and the syndrome was found in
Belgium.21 It has been impossible to obtain
from government sources or from the industry
the cobalt content of locally brewed beers in
North America, and it is possible that other
series may go undetected.

Cobalt has been used extensively as an anti-
anemic agent and it is remarkable that the
Louvain, Omaha and Quebec patients were

polycythemie. Elsewhere in this issue, Bonen-
fant and his co-workers22 have in the Quebec
series described thyroid lesions typical of the
cobalt-induced goitres.
As in the Manchester episode, the fact that

cobalt has in the past been prescribed in much
higher dosage.24 pints of brand XXX beer
would contain approximately 8 mg. of cobalt
sulphate, while four tablets of Roncovite*
(cobalt chloride, 15 mg. and ferrous sulfate 100
mg.) would represent a daily intake of 60 mg.
of cobalt chloride.without producing such a

devastating effect would tend to indicate that
other factors have increased these patients' sus¬

ceptibility to cobalt.
The absorption of cobalt is known to be

extremely variable: (a) it is diminished after a

meal;23 (b) it varies with the quantity and type
of dietary protein;24 (c) it varies with the pH
of the stomach and upper duodenum;23 (d) it
is increased if iron deficiency exists.25

Cobalt has been shown to have a biological
action of great complexity. It has been shown
in vitro to stimulate certain enzymatic sys¬
tems2627 and inhibit others.28 Webb and his
co-workers, in a series of papers,29'32 have
thoroughly investigated the biological action of
cobalt and have demonstrated that the inhibi¬
tion of ketoacid oxidation is the point at which
cobalt acts on cell metabolism. The metal forms
a chelate with the dithiol form of lipoic acid,
*Hoescht.
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a co-enzyme of ketoacid dehydrogenation, thus
blocking the Krebs cycle and aerobic cellular
respiration.
The type of biological activity of cobalt is de-

pendent on the concentration of the metal. For
instance it has been shown83 that there is a very
narrow critical range of dosage which is high
enough to block iodine uptake and not so high
as to block hyperplasia induced by thyroid-
stimulating hormone. Finally, the action of cobalt
on various systems, in vitro32 and in vivo,34 will
be modified by the presence of certain amino
acids such as methionine and cysteine: it is
believed that these sulfhydryl-containing amino
acids form an inert complex with cobalt.

It can be seen that a number of independent
variables will alter the nature and the magnitude
of the biological action of cobalt. Which of these
variable factors was responsible for the clinical
condition seen in Quebec City beer drinkers is
not known at the present, and is a problem that
may be solved only by further research.
The myocardial toxicity of cobalt has been

well studied; 58cobalt when administered is de-
posited in the myocardium.35 The metal will
diminish the contractility of isolated guinea-
pig's papillary muscle36 and has a deleterious
effect on myocardial function in the rabbit7 and
guinea-pig.38 Heraut39 has found in various
species diffuse myocardial degeneration with
interstitial edema as the result of cobalt. In
addition, a common finding was that of peri-
cardial effusion, a feature which impressed
clinicians in Louvain, Omaha and Quebec and
has not been reported in association with other
types of alcoholic cardiomyopathy.Y0

It would appear, therefore, that cobalt was the
essential factor in the production of the Quebec
beer-drinkers' cardiomyopathy.
The chelating agent ethylenediaminetetra-

acetic acid (EDTA) has been shown to prevent
cobalt intoxication in the animal.39 41 Had this
metal been known to be present in beer at the
time of the epidemic, the prompt administration
of EDTA might have saved some of our patients.
The clinician accustomed to knowing the exact
composition of the drugs he uses will therefore
seriously question the necessity for the secrecy
that surrounds the use of food or drink additives.

Quebec beer-drinkers' cardiomyopathy
Summary is felt to be multicausal in origin.

While it is probable that excessive alcohol ingestion
and various nutritional deficiencies played an im-
portant part, it is believed that the addition of
cobalt to beer was the essential factor in the
production of this type of cardiomyopathy.

R' P La cardiomyopathie des buveurs de
Resume bikere quebecois est multicausale. A

l'ethylisme et au desequilibre nutritionnel, s'ajoute,
comme facteur essentiel, l'addition de cobalt 'a la
biere.
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